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Abstract 
Back ground: 

Vincristine (VCR), is a chemotherapy drug, useful in 
the treatment of leukemia, lymphoma and solid 
tumor and it is a potent neurotoxin and sensory 
neuropathy drug which a common behavioral toxicity 
of this drug. Neuropathy is common squeal of 
intensive chemotherapy protocols that contain 
vincristine and corticosteroids. 
Materials and Methods: 

This study was a retrospective and descriptive study 
of neuropathy during in chemotherapy program with 
vincristine for patients with non-Hodgkin's 
lymphoma (NHL) and Acute Lymphoblastic 
Leukemia (ALL). Data was analyzed by spss 
Version 16 software. 
Results: 

From total of 51 cases, 23 patients had vincristine 
neuropathy (45%). 



Patients with visceral neuropathy have shown ileus, 
constipation in 13 patients (25%), occasionally severe 
diarrhea 11 (21%), mild diarrhea 7 (13.7%) and 
transient diarrhea in 16 patients (31%). 
Motor neuropathy were found in one patient with 
Bell, s palsy (1.9%) and one patient with Hoarseness. 
12 patients (23.5%) had some type of complication 
together with sensory peripheral neuropathy. 
Conclusion: 

Almost half of patients with vincristin chemotherapy 
had neuropathy and the mean age of patients with 
neuropathy was 12.3 years. 
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Introduction 

Vincristine(VCR) is a member of vinca alkaloid 
family and is indicated for the treatment of Hodgkin, 
non Hodgkin' s lymphoma and particularly in 
pediatric cancers either by itself or in combination 
with other antitumor agents(l,2). 
chemotherapy-induced peripheral neuropathy (CIPN) 
is a dose-limiting toxicity of Chemotherapy that often 
develops in response to administration of various 
drugs, including, molecularly targeted therapeutic 
agents bortezomib, taxanes (paclitaxel, docetaxel), 
platinum compounds, platinum-containing drugs 
(cisplatin, carboplatin, oxaliplatin), vinca alkaloids 
(vincristine), thalidomide, lenalidomide, and 
epothilones (3). The cytotoxicity induced by 



VCR is based on well established pharmacologic 
properties that include, binding to tubulins and 
disrupting microtubules formation in mitotic spindles 
and thus preventing cell division (4, 5). 
Vincristine is a naturally occurring vinca alkaloid 
used in various chemotherapy regimens. 
Neurotoxicity is a known and commonly encountered 
side effect of vincristine. Peripheral neuropathy is the 
most common form of vincristine neuropathy, 
whereas central effects are rarer (6). 
In fact, CIPN may represent the initial stage in 
development of neuropathic pain. Although the 
symptoms of CIPN are diverse, the condition consist 
ently reduces patient quality of life (QOL). 
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So, effective strategies for preventing or treating 
CIPN remain elusive. To identify significant 
predictors for CIPN which would contribute for 
improving the QOL (quality of life) among 
chemotherapy patients (7). Here we designed a 
comprehensive study to evaluated neuropathy 
induced by VCR in patients with NHL and ALL. 
Materials and Methods 

The study was retrospective and descriptive study of 
neuropathy during chemotherapy program with 
vincristine in patients with NHL and ALL. We 
performed evaluation of neuropathy during a 
chemotherapy program with vincyristin for patients 
with intermediate and high-grade NHL and ALL that 
was carried in Al-Bairouni hospital in Damascus, 
Syria from June 2007 to June 2009. The study 
population consisted of 51 patients, 30 patients with 
NHL and 21 with ALL. 
Inclusion criteria: 

The patients' clinical staging was determined 
according to the text classification. Diagnostic work- 
up and staging procedures at the presentation time 
included patient medical history and complete 
physical examination, Complete Blood Count (CBC), 
serum biochemistry, erythrocyte sedimentation rate 
(ESR), bone marrow aspiration and biopsy 
(BMA&BMB), chest X-ray, computed tomography 
(CT) scan of the chest, CT or ultra sonography of the 
abdomen and the pelvic, and other procedures if it 
was nesseory. 

Exclusion criteria were diabetes, known history of 
neuropathy before ALL and NHL diagnosis, radiation 
treatment, bone marrow transplantation and children 
with trisomy 21. 

All pathology slides were reviewed by pathologists of 
the center Al-Bairouni hospital. Moreover, immune 
histochemical studies such as leucocytes common 
antigen (LCA), cluster of differentiation (CD), CD15, 
CD20, and other markers, were performed to 
determine the subtype of non-Hodgkin's lymphoma 
(NHL). Classification by the Revised European- 
American Lymphoma (REAL)Ahe World Health 
Organization (WHO) was used for histopathology 
sub classifiation. 

Vincristine was administered by bolus injection in 
NHL at dose of 1.4mg/m 2 and for ALL with 
1 .5mg/m2 and total dose of 2.0 mg/m2 per week; the 
maximum dose of vincristine was not arbitrarily 
limited. Patients administrated intravenous every 
week. 

The dose for weekly infusion was determined based 
on pharmacokinetic parameter. The diagnosis of 
neuropathy is established by abnormalities in clinical 
history, examination, and electromyography (EMG) 
for muscle denervation. Patients with sensory 



peripheral neuropathy were classified according to 
grades: 

Grade 0: Normal 

Grade 1 : Asymptomatic; loss of deep tendon reflexes 
or paresthesia (including tingling) but not interfering 
with function. 

Grade2: Sensory alteration or paresthesia (including 

tingling), interfering with function but not interfering 

with Activities of Daily Living (ADL). 

Grade3: Sensory alteration or paresthesia interfering 

with ADL. 

Grade 4: Disabling 

Grade 5: Death 

Statistical Analysis 

Data was analyzed by spss Version 16 based on aims 

using descriptive statistics. 

Result 

During the evaluation of neuropathy in chemotherapy 
program with vincyristin, 51 patients (31 males 
(61%)) were assessed. The ratio of male to female 
was 3:2. 31(59%) of patients were NHL and 21(41%) 
of patients were ALL. The mean age of patients was 
12.3 (range: 5-20 years) (Figurel). 
Anemia (67%), fever (61%) and weakness (52%) 
were the most common presenting symptoms in 
patients with NHL and ALL. 

Lactate Dehydrogenase (LDH), as an important 
prognostic factor in non-Hodgkin's lymphoma was 
elevated in 9 patients (32.1%). Anemia was seen in 
20 patients (66.6%). In the majority of patients, other 
laboratory tests such as platelets, white blood cell 
count and liver enzymes were normal. From total 
patients 5 leases, 23 patients were vincristine 
neuropathy (45%), and 11 cases were mild (21%). 
patients with visceral neuropathy have shown ileus, 
constipation in 13 patients (25%), occasionally severe 
diarrhea in 11 (21%), mild diarrhea in 7 (13.7%) and 
transient diarrhea in 16 patients (31%). Motor 
neuropathy was found in one patient with Bells palsy 
(1.9%) and one Hoarseness who had only jaw pain 
(1.9%). 12 patients (23.5%) had some type of 
complication together. According to sensory 
neuropathy grading, 33 patients (64%) were Grade 0, 
9 patients (17.6%), 7 (13.7%), 2 (3.9%) were grade 1, 
2, 3 and none of patients were grade 4 and 5 (Table 
II). 

The mean age of patients with motor neuropathy and 
visceral neuropathy was 14.5 and 16 years, 
respectively. In case of grade 2, the dose is one-half 
in only 7 cases which had developed complications, 
causing amputation that induced by vincristine. In 
mild visceral neuropathy the dose is half that in two 
cases the condition is cured and the treatment is in 
progress. Visceral and severe neuropathy in all cases 
where the drug has been completely cut off marks, 
have been removed. Motor neuropathy, the drug was 
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discontinued completely in all cases, despite the 
gradual improvement of symptoms, complete 



remission 



has 



been 



achieved. 



Table I: Grading and Results of sensory peripheral neuropathy assessments during Vincristine therapy. 

Grade 



Adverse event 


0 


1 


2 


3 


4 


5 




Normal 


Asymptomatic; 


Sensory 


Sensory 


Disabling 


Death 






loss of deep 


alteration or 


alteration 














or 










tendon reflexes 


paresthesia 












or 




paresthesia 






Neuropathy-sensory 






(including 












paresthesia 




interfering 












tingling), 












(including 




with ADL 












interfering 












tingling) but 














not 


with 














function 












interfering 














with 


but not 












function 


interfering 














with ADL 








In this study 


33(64%) 


9(17.6%) 


7(13.7%) 


2(3.9%) 


0 


0 



ADL, activities of daily living 



Table II: Clinical complications for vincristine chemotherapy for non-Hodgkin's lymphoma and Acute 



Lymphoblastic 


Leukemia 




Case Percentage( % ) 


Neuropathy(total) 


23 


45 


Sensory Neuropathy(sever) 


5 


9.8 


Hyperesthesia 


7 


13.7 


Sensory Neuropathy(mild) 


11 


21.5 


Visceral Neuropathy(sever) 


11 


21.5 


Visceral Neuropathy(mild) 


7 


13.7 




16 


31 


Motor neuropathy 






Bell, s palsy 


1 


1.9 


Hoarseness 


1 


1.9 


some type of complication together 


12 


23.5 
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■ Cases ■ Percentage 



Figure 1 . Incidence according to the Age group. (y=years) 



Discussion 

Vincristine administration as part of a chemotherapy 
regimen is known to cause primary toxic myopathy, 
myelopathy, and peripheral neuropathy (8, 9). 
DeAngelis et al reported that intensive administration 
of intravenous vincristine (total dose of 2 mg/m2 per 
week), and corticosteroids for 12 weeks to patients 
with non-Hodgkin's lymphoma resulted in 
neuropathy and myelopathy in all 27 evaluable 
studied patients. Symptoms were most apparent in the 
distal extremities, involving mainly the extensor 
muscles (10). Correale et al reported toxic 
polyneuropathy in 39 (3.9%) of 989 patients with 
lymphoma undergoing cytotoxic treatment (11). 
Peripheral neuropathy can be due to axonal loss, 
demyelinating injury, or both. Vincristine-induced 
neuropathy usually presents with axonal loss on 
EMG, leading to loss of amplitude of nerve action 
potentials and evidence of denervation on needle 
examination of affected muscles (12). 
Hamilton et al demonstrated vincristine-induced 
peripheral neuropathy in a dog, with an EMG result 
consistent with muscle denervation. In most reported 
studies, neuropathy associated with vincristine 
therapy affected more than one nerve (that is, resulted 
in polyneuropathy), and involved the distal 
extremities. This patient had neuropathy involving 
the left suprascapular nerve only (13). 
Acute leukemia is the most common malignant 
cancer in children and about30percent of themare 
included. Of these, approximately75% cases of acute 
leukemia accounted for, All gives lymphoblastic (14). 
NHL (all subtypes combined) is the sixth most 
common cancer (2010), accounting for 4% of all new 
cases. NHL is the fifth most common cancer among 
men (2010), accounting for 4% of all new cases of 
cancer in males. Among women, NHL is the seventh 



most common (2010), accounting for 4% of all new 
cases of cancer in females (15,16). 
Verstappen et al. reported that while neuropathic 
changes were observed in both dose intensity groups, 
the higher dose intensity group reported significantly 
more symptoms during therapy, whereas neurologic 
signs were significantly more prominent after a 
cumulative dose of 12 mg vincristine. Furthermore, 
off-therapy exacerbation of symptoms (24%) and 
signs (30%) occurred unexpectedly in that trial (17). 
Weintraub et al. reported that colony-stimulating 
factors could precipitate a severe atypical neuropathy 
when given in conjunction with vincristine. The 
development of this severe atypical neuropathy was 
most strongly associated with the cumulative dose of 
vincristine (18). 
Conclusion 

Vincristine neuropathy is a common 
complication, which its incidence increases with age. 
Visceral neuropathy and motor neuropathy mainly 
seen in people over 50 years and people less than 20 
years of age. In this study, the mean age of patients 
with neuropathy was 12.3 years and the mean age of 
patients without this complication,was 9 years. 
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